JAHSSP http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28185.1528

Journal of Applied Health Studies in Sport Physiology
Autumn/Winter 2023
Volume 10, Number 2
40-53

Original Article Open Access

The Effect of a Whole Body Vibration Course on Serotonin, Serum Norepinephrine
and Depression Indices in Postmenopausal Women with Hypothyroidism

Amir Khosravi ™, Sedigheh Taherzadeh 2

Receive 2023 January 13; Accepted 2023 Apri 07

Abstract

Aim: hypothyroidism in addition to menopause has a double effect on depression in
postmenopausal women, and sports activity improves mood by increasing neurotransmitters.
The aim of this study was to determine the effect of a period of whole body vibration course
on depression, the levels of serotonin and norepinephrine indices in postmenopausal women
with hypothyroidism. Methods: In this semi experimental study, 20 postmenopausal women
with hypothyroidism aged 46 to 57 were selected from Khorramabad city and divided into two
groups of 10: control (C) and whole body vibration training (V). Group V performed these
exercises for 12 weeks and three times a week, with a frequency of 30 to 50 Hz, with a range
of 1 to 2 mm, applying 20 to 30 minutes of vibration and 5 to 15 minutes of upper and lower
limb training. At the beginning and end of the study, blood serum serotonin and norepinephrine
levels were measured using the ELISA method, depression was measured using the Beck
questionnaire, body fat percentage, body mass index, and body weight. Due to the normality
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of data distribution, independent t and covariance statistical methods were used for analysis at
a significance level of 0.05. Results: 12 weeks of whole body vibration training in group V
significantly increased the serum levels of serotonin (P=0.001), norepinephrine (P=0.001) and
decreased depression (P=0.018) compared to the control group. There was also a significant
decrease in body fat percentage (P=0.041), body mass index (P=0.044) and weight (P=0.047).
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Conclusions: It seems that vibration training may reduce depression in postmenopausal
women with hypothyroidism by increasing serum serotonin and norepinephrine levels.
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Extended abstract
Background

Menopause is a completely natural phenomenon and is actually a point in a woman's life when the menstrual periods end
due to the decrease in the activity of the ovaries and the lack of estrogen. During this period, many women face hormonal
changes such as estrogen, serotonin, thyroid hormones, psychological changes such as sensitive mood, irritability and
depression (1). Thyroid dysfunction is one of the most common endocrine disorders, which is especially common in
middle-aged women, and changes in the body occur with advancing age (2). One of the important side effects of
subclinical thyroid disorder is neuro-psychiatric disorders due to the important role of hormones of this gland on mood
and behavior (3). With increasing age and the occurrence of menopause, some brain neurotransmitters, especially
dopamine, serotonin and norepinephrine, decrease, which are generally related to mood (6). Researchers have shown that
plasma norepinephrine levels increase with age, while epinephrine concentration does not seem to be affected by age (7).
Exercise can be an important tool for managing stress and depression to heal injuries and prevent diseases (8). Recently,
whole body vibration exercises have been introduced as an alternative method of exercise or as a type of physical exercise
in health and fitness centers. Vibration is a mechanical stimulation characterized by an oscillating wave. The
biomechanical factors that determine its severity include the amplitude, frequency and magnitude of fluctuations (9). The
popularity and benefits of vibration exercises compared to other exercises in the society (10), the poor acceptance of
hormone therapy in postmenopausal women, the proof of the effect of whole body vibration on depression in order to
reduce the complications of menopause and hypothyroidism show the importance of the current research.

Methodology

In this semi-experimental study, 20 obese and overweight postmenopausal women aged 46-57 (with a body mass index
of 25 to 29.9) in Khorramabad city were divided into two groups of 12: 1- without training 2- whole body vibration
training. Whole body vibration training group performs these exercises for 12 weeks and three times a week, with a
frequency of 30-50 Hz, with an amplitude of 1-2 mm by applying 20 to 30 minutes of vibration, 5 to 15 minutes of upper
and lower limb training.

Exercise protocols:

The whole body vibration training group performed these exercises for 12 weeks and three times a week, with a frequency
of 30-50 Hz, with an amplitude of 1 to 2 mm, applying 20 to 30 minutes of vibration, 5 to 15 minutes of upper and lower
limb training (knee angle in 30 degrees of flexion, each minute was accompanied by 30 seconds of rest). The training
program of the subjects of the experimental group with the vibration device (model NEMES-LB Bosco System, made in
Ireland) including standing on the device with a frequency of 30 Hz and an amplitude of 10 mm in six different body
positions, including standing on the toes, squat 90 degrees, squat 90 The degree was with external rotation of the legs,
squat 90 degrees on the left leg, squat 90 degrees on the right leg and lying on the palms with straight elbows. The duration
of the activity in each body position was 90 seconds, to which five seconds were added every day until it reached two
minutes. Subjects rested for 40 seconds between each body position. Before the start of each training session, the subjects
devoted 10 minutes to warming up and at the end, 10 minutes to cooling down. The control group was asked to maintain
their daily physical activity during the training protocol and to avoid strength training and weight training. Also, the
subjects of the control group performed all the conditions and positions of the experimental group during the training
period on the silent vibration machine (16).

Measurement of blood variables:

In the current study, blood was taken from the subjects in two steps (10 cc of blood from the antecubital vein of the left hand) in the
fasting state and after 15 minutes of rest to the sitting position between 8-9 in the morning at the laboratory and by It was done by a
laboratory specialist. The first stage, 48 hours before the start of training (pre-test) and the second stage 48 hours after the last training
session (post-test). It should be noted that the subjects were asked not to do any sports activity 48 hours before both blood sampling
stages. Blood samples were immediately poured into tubes containing EDTA anticoagulant. Then, the samples were centrifuged for 10
minutes at a speed of 3000 rpm and at a temperature of four degrees Celsius, and after separating the obtained serum, it was tested (18).
ELISA method was used to measure Serum serotonin and norepinephrine level (19).

Statistical methods:

To evaluate the normality of the data, the Kolmogorov-Smirnov test and the equality of variances were used using the
Levine test. Also, independent t-test (to compare the groups at the beginning of the research) and covariance (comparing
the data of the two groups at the beginning and the end of the research) were used to compare the variables between the
two control and training groups. In addition, all statistical operations were performed using SPSS version 25 software
with a significance level of P < 0.05.

Results:

12 weeks of whole body vibration training in group V significantly increased the serum level of serotonin (P=0.001),
norepinephrine (P=0.001) and decreased depression (P=0.018) compared to the control group. There was also a significant
decrease in body fat percentage (P=0.041), body mass index (P=0.044) and weight (P=0.047).
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Discussion and conclusion:

The results of the present study showed that vibration exercises increase the level of serotonin and norepinephrine in the
serum and decrease the level of depression in postmenopausal women with hypothyroidism. It seems that the beneficial
effects of vibration exercises on increasing the level of serotonin and norepinephrine can be a factor in reducing the
negative effects of menopause and hypothyroidism in the direction of preventing and reducing depression.

Article message

Vibration decrease depression in menopausal women.
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